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Tl - SEPARATION AND PURIFICATION OF POLY-3- 

HYDROXYALKANOIC ACID 

AB - PROBLEM TO BE SOLVED: To separate and purify the subject 
compound which is a biodegradable plastic by adding a surfactant to a suspension of 
a microbial cell of a microorganism containing a poly-3-hydroxyalkanoic acid and 
carrying out a physical crushing treatment of the resultant mixture liquid. SOLUTION: 
A surfactant is added to a suspension of a microbial cell of a microorganism (e.g. 
Aeromonas caviae) containing a poly-3-hydroxyalkanoic acid comprising a bipolymer 
of D-3-hydroxybutyrate and D-3-hydroxyhexanoate, a terpolymer, etc., of the D-3- 
hydroxybutyrate, D-3-hydroxyvalerate and D-3- hydroxyhexanoate and the resultant 
mixture liquid is then subjected to a physical crushing treatment to thereby separate 
and purify the objective poly-3- hydroxyalkanoic acid suitable as a raw material, etc. 
for a plastic product, an implant material without requiring recovery, a drug carrier, a 
fertilizer carrier, an agricultural mulching film, a fishing gear such as a fishing line, a 
bag, etc. such as a refuse bag, etc. for composts in high purity and high yield. 
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1 ] # y - 3 - fc Kn dr^r/v* ^Sr-&# 

5 m^m^mmmmm-r s r fc fc -rs # y - 

3 - fc Kb **TA'* 

[ff#>S2] xKy-3-t KP^T/Vj&VgtfS, D 
(3HB) iD-3-tK 
n^i^df-f-yi-h (3HH) t©2^#S^-fr* 

(3HB) fcD-3 

-t Kp^S^H*"- h ( 3 H V) iD-3-tKn* 
i^^f-yai-h (3HH) fc©3JjE##M-g-ft:-e$>$ 

[B*#Jg3] sKy-3-t >*nd^>r^*^Sfi4r-&# 

5 S»#JS 1 *fctt2E*©£*»§b6fife. 
[^©PflBfttfc?!] 
[00 0 1] 

mmnm-tz&Mftm *%m\*. # y - 3 - 1 kp 

[0 0 0 2] 

[«*©»*] as, yjxi-yfig&mmmm, a© 

* kittle, y^'l'^/w^7 1 A{WSji^.oofc5 0 
13, :/7*1f y^«S;fri£fc LTtt, &*P, afeS 

[0 0 0 3] Z.tlt><D$i$ffi&77 X^y * (D<p?h, 

# y - 3 - fc Kp *w /k* y$ p h a t frf ) 

IS, £<©*£fc»©Hfcrtfc^*/^-^IMriL 

mmmmm? n t» y astis r. fc a»e>4«*^ 
©l*»#tifcA/£fc^i^S*v'0^<5fc*, ttma 

[0004] MtepHA{4, ws^?r^u-cm^0 

h%, PHASr»**«fl:*»e>»)i«f«1-*Rfti«>*«fe 
tU, ±SU-fStPHA!iS-BrSET?fc5#«8gE«ElcPH 
A**ffS*. PHA&ttttH-^&fc, PHABW© 

mwmmm^mt^xw< rtictt) pha&# 



T?, ^o&SIga^tJlBSiif^kSfcv^-?^ 
©#j&WJ* U\, 

[0005] «iEPHAK^©(nw»di«»*^r»ftS 

J. Gen. Microbiology, 19, 198-209 K (1958) 

»#»«UKSrftffiJg3!f®-f h y WCMLT PHA£* 

$*ITV^5. £ ©#«£«, 7°P-fe^.i LTttWfiifc 

5fc©Kl=j;* haSfltK ft 5o *7t, PHA©*UM£# 
^ktfSI tiBw £*x5 r i ^Wfejifc P H AfilcMUX 
# ft v ^ iroifiHf as^-r 3 r fc a» e, || ffi u: ttfc $ ft ^ fc 

#*.e>*l5„ ^jp4-6 1 6 38^&SB£«:, 

PHASr^#i-««***#»j»«* 1 0 OtJiLh-efl 

~ssmtu PHA^#5^^fe^s|a«$^^■cv^5 <> 
fen, s^&am.toT^^^K^tt- ^k-rsfc 

[0 0 0 6] Sfc, ffit*&**#Sr*1W!i31i-SXSI 

!i>6*wsixfc«»taiMk**iaatT5M)fu ph 

ASr^«i-5*^Sli|g$ttTV^5 (#^8-5 0 2 
4 1 5 «&©&!, WBfbkft&fMJ-tSfc 

tbxm#)i"<^x<omM\mmxhz, pha§ 
^w^Mmw^nK^V'-r^ v-tum vx p h a & 

»)f1-**ft^»6StfCV>5 (#1¥7-1 7 7 8 9 
4^#) . L2i>U r©^»tttt^*«#BaMSSril»' 
ft< fct>3!H]g««l!3 3SLTSSJE«!!aLftlttHf*ES© 
ft^PHA&^SCfciST^-f, !5>o#btb5PHA© 

nmtMithXh 7 0-8 9 %msfc®v>fcv^ 5 

[0 0 0 7] 

[*W*s*ftbJ:5fc-rSflHH] **W©BWB:, PH 

Afr^*ri-5is4i»sr#!j»fo, '>ftv^ISi:-ciSi^i6S© 
p h A*n5«j*"c»6 - fc ©-e* 5 p h Anftmmmjr 

[0 0 0 8] 

[Wi*j!Wrt-«fc»©¥«l -fftfc*), #38W4, 
y-3-t Kp^^t/v*^ (pha) Sr^1-5ft 
±««#©»»*li:»K»tt«*»!lPU, #b*i5jft^ 
**^tt«SW0ai-5 i fc ^#mt1"5 PHAC^fif 

[0 0 0 9] 

JHrtlCPHA*»BlbTV>5lfc*«n?*»iitf»t|RSS 
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Mx-tf. W!)^^ • y^'J^-* (Ale 
a 1 i gene s lipolytica), TjVii ]) 
^7 -a>>hP77^ (A. eutrophus) % 
7M!)^^ • (A. 1 a t a s) ^COT/W* 

y y^^JS (A 1 c a 1 igenes) , !7 K*-^ 
(Pseudomonas) , /"^A^H (B a c 
i 1 1 u s) , T*/ h/^^HR (Azotobact 
e r) , y*;Wx-fTM (Nocardia) % T^n 
^•}-*J| (Aeromonas) ©IStfS^ff 
fc, T^in^E-t"^ • df-^fa; (Ae r omo n a s c 
a v i a e) %(DMfc *fcfiT 3:0^-7-;*. • *c*r if :n 

S*OPHA-a>*IM*#0*fir?-*»A*itfc«tllc, fl 
7W!)m-a.!)l-n77^AC32 (#fg 
ftFERM P- 1 5 7 8 6) (J. Bacteriol. , 17 
9, 4821-4830 H (1997) ) J; «J#* LV\ 
[00 10] iftb©|&£to©J8*#j£li, PHA^ 

#d;ttf, SfrlHT/v* y^* • a.? ho7r^ 

AC 3 2 (F E RM P - 1 5 7 8 6 ) SrfflVS jg-g-fc: 
(4, J. Bacteriol., 179, 4821-4830 H (1997) ^i^lB 
«©#tfeWSU\ 

[0 0 11] #3gKt-*5t"t3#y - 3-fc Kn^fTVP 
*^gS (PHA) tli, D-3-t Kn^^U—h 

(3HB) C^!)v-^3HBi<l«)3-tKti^ 
V7/V#^®?i t*£^-ftf s > m3HB 

tD-3-t Kn^->^df-^y^-b (3HH) t©2 

(Macromolecules, 28, 4822-4828 (199 
5)) *feil3HBiD-3-fc Kpdf-S/^VU-h (3 
HV) t 3HHi:©3|£##fi"g-# («rW¥8-2 8 9 

3HB£3HHcD2 3 7 v- 

3HB^fiii 1 ~9 9^V-%, 3HHa= 
■7 hro^SiJS 1 ~9 9*^%eO'b<MWiif"efo3,, 4 
fc, 3HBt 3HV£ 3HH£CD3|&##fi^ft&«$ 

ftSfctfrCISftv^ 0iR(£, 3HB^yKoMi 
tfSl~9 5*/V%, 3HVa=y FO^fi^ 1~9 6 
3 HHaay h ©l^ftflS 1 ~ 3 0 ^/V%<Dh 

<DtiWM-?h?>. rttboPHAO^f-ftfi, 1 

[0 0 12] PHA©*^**^ ffiV^ 

ximmmft<\>\z 2 0 * l < > 
^j*aa, *aK4KR«fl. &SLfePHA© 

[0013] *is^jc:^v^r«:, «rlHcoj;5(-@*b-c 



KnMKf*ic«stt«iifHUK», mmmn~?5 0 0 g 

/1KTWIU, 30 0 g/i»T#S6K:ff*b 
[0014] **wc«ffl-rs*fflflH4«lfc Lr«, He 

/v*:/$-t- h y ?a, a-A-gw-vy >?a, ^^^3 
h y * a> ^ w ^Kf- h y ? a, -fef-^ h y 

oy K, 3- ( (3-375 K/Df/W) ¥t*f->V7V 
- 1 -7°n/N°V^/U-*y^ 3- ( (375F 

t°p tr^v) ^-/wr v^z.-*-) - 2 — t k y 1 
^w^k^v'a-^-tvk #y t^-z'ifi'Wyt 

Kf'-^^/^y^-r-hy 9 a, 3-/ne-7- b y ? a, 
f^-^y^-^mi- V y ? a, * w i^K-r- h y ? 

[0 0 15] #ffiffitt?PJ(D»i;{4, ttlCttlR&ftti^ 

i>\ m±m#mm mmmm) 1 ooii»l 

T, 0. 0 0 1~5 0liS»tl,<> l~20li 

mwm&frb, 0. ooiM«Bfit±#ff*t<, 
tit, »e>nfca^tttt» phamosmuw»» 

[0016] »cv>t?, flfnajs-g-is^ifeaw^^&a-f 
rite j; 5, mm^m»m^vx¥HAmm 
[0017] *^fc*5(t§<fea^«^«iai:«, 

A p V • =f- y yf±!S! ryyhy^ijy (ffif B 

*) J , *fy*r— ^<0APV9--Ifc$!! r§^7# (S 

p°h*) J , IBM^yW^ 5>#:*(Microflui 

dies) ttH r-v^^D^w-f^^-f- (ffiffi*) j 

y zc V (Willy A. Bachofen) ttK r^y — */V 

[0 0 18] fe«W$#*&3<a# : #£ LTtt, fflV^5^ 
^HWT'y^yy (Branson)ttSS, y=- 
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th*K©5=7#£JBVvC, 5 0 0kgf/cm 2 -eiH 

5£#©#£\ ^-r^co7^ y- • az- • ^y^a-^^ 
[0019] tfiia^awfiS^aii. $?$=*aa?& 

Sr^ftiS'L^fc tO, Milf, 3000r pm -ei0# 

[0020] ®m#)®&mmLx'&{bi%tc!&mm 

»&£»LTPHAtrttJl**a a *3&Wfc*5Vvr 
hPHAbZmS, 5 - £ # T $ 

1 0 0 0-1 5 0 0 0 rpm, 5~6 0£H]g*fr**. 
<tv\ Sfc, #bftfcPHAO80B«t*af|!:J:!9«» 
[0 0 2 1] #fc*i,;fcPHA©«*l±, *JBflS, iPItt 

swtt<nia>5), 9o%^±*w*lv\ m 

[0 0 2 2] Sfc, fc&ftfcPHAtt* *©**T?t>W 
«T'fc5!)S, BWfcfctT, ^©fUStfrife, flU* 
IS, J) J^-A#©S«»* (#<&¥4 -61638^ 

(#BB¥5 - 3 3 6 9 8 2#&fg) , »Bt{b!kX«<Z>S 
ggffctl (tt*¥8 - 5 0 2 4 1 5 $■£ 

[0 0 2 3] K±<OJ;5fcm«:*-f-3#*9l©PHA 
©Hf»#lfcfrifctt, ^©^jfcf-Jt^ IS***** 
<, 3»*J;< PHASr»5ita»-c*5t>ro-e*>6. 

[0 0 2 4] *»WteJ;0#&Jh,fcPHAtt, 
^^y^Sffp, iHlJR^i?©^ VT'y^h-W^ Hi^fi 

[0 0 2 5] 

fa:ft3fe<0 P H A-g-fig^pite^-^^ALfcT^ 
*!)^-a{rhti77^ AC32 (^f6##FE 
RM P-15786) -C&S 0 J. Bacterio 

1. , 179, 4821-4830 H (1997) iC|H«»7?)S^i&^ L 
: Na 2 HP0 4 • 12H 2 0 11. 3g , KH 2 P0 4 1. 9g , (N 
H 4 ) 2 S0 4 6g, 7°octdr^ (fffflflftlett (ft) S) lOg . 
MgS0 4 • 7H 2 0 lg , ir>}ffi50g , »S^JS5E^« (» 
fig : FeCl 3 • 6H 2 0 16. 2g, CaCl 2 • 2H 2 0 10. 3g, CoCl 2 



• 6H 2 0 0. 2g , NiCl 2 • 6H 2 0 0. lg , CrCl 3 • 6H 2 0 0. 1 
g > CuS0 4 • 5H 2 00. 2g/ll 0. IN HC1) 5ml/ll , p H 

6. 7, j#ais«3ot;, mmmfS7 2^m: , «v 

(D-3-fc Ko*">^W-b-c o-D-3-t K 
n*J^*t;*-h) (HT, (3HB-CO- 
3HH) , 3HB^5, h ; 3HHa=y b = 9 0 : 1 

0 (tA'tfc) , m-mm loom &®5om&% m 

!$>!*) LfcKft£®fc 0 ftfcrft^L^lfl&a 
(500 0 rpm, lOmin) tioT^f^^ 
*U ^bitfc^-* h^^C7f<:S:*Px.r 1 0 0 g/ 

1 fcbfc. 

[0 0 2 6] ft*, ff*i»b»(|Lr#e>Jlfc*P (3 
HB-co-3HH) KTOiSfcUTftft 

iftlOmg*:, ^on^AlmllcSWUftfflt., 
**/-/W0. 8 5m 1 tmmmo. 2 5ml ^PjLT 

i o otti 4 o»m«mLfc. rix«r««i*, Mr 
y*=TtSfp*^o. 5ml §rJqx.r®;b<SJ^LT 

fctdffUt. ftm®)*<n#!y (3HB-CO-3H 

h) (om&^mz. 
[0027] mum 1 

±IH»^y (3HB-co-3HH) ^$t£^fr© 

Ki§«l 0 0 0ml 1 0 g/1 kftZi.SW?*/ 
/HfcBtT- h y ■? ASrJq^r, SS-C 1 B#W^bfc 0 ft 
IcrtlSr (7.^^,, y- • a:- . 

/<y^^-7a:V|tK) SrfflVTl l/h<D})Siii-C , l^ 

IBs WMtfc, H&jxfcftHfffrttiC^ (8 0 0 
Orpin, 1 Om i n) LTtfclBiSli&«*fc < , RttJS«) 
Sr^SI^, #y (3HB-co-3HH) ©*ifig[Sr^:£ 
Lfctr59 4%-efcofc 0 
[0 0 2 8] HJIf?!) 2 
JbiB©#y (3HB-co-3HH) -g-^T^^ft:© 
WlOOOmlt, 1 0 g/1 ifcSASfcFfH' 

/v«!t^ b y 5^ ASrapit, iaa-e 1 tfc. ft 
rs:=^j (crv-?-?, APV7=-tt 

«) SrMV>T5 0 0 k g f /cm 2 t?1I$IB, *if^a 
Lfc 0 #fe<lfc«Bl«*a<L>^ (8 0 0 0 r pm, 1 

omin) Ltw»^*ftfc t wsam^WH^t, * 

y (3HB-co-3HH) ©i(JfiA?SrftfeLfc t £ 6 9 
5%-C?&ofc 0 

[0029] mmm3 

mmm 1 i-^v^x fx^/w-w-^- *• y i?ASr K-r^^ 
ofc 0 msmzmm.. #y (3hb- co -3h 

H) ©«^Sr»Stfctr59 4%-Cfeofc, 
[00 30] it^J 1 

^Jfi^UcfeVT ry^/-5/H (c±5«S{^Srff 
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[0 0 3 1] Jttfc0»2 

^•fiLr^e.Hfcarigifeco^ii, sgja^^jK y oh 

B-co-3HH) ^»£.mfc(Om&kmZ5 0% 

[0 0 3 2] Jt«E^3 

(3HB-co-3HH) 
10 0ml?: r^/-5;i,j frjgvvc i l/h©«jg 
•C 1 l9mttffr*L3l Lfc*, 1 0 g / 1 fcft* £ 5 fc K9* 

v/nKK-f b y ? A§riDx.-t^m-e i mrmn ufc. # 

#y (3HB-co-3HH) «r#ar tHfe*4*»o 

[0033] ^_h©*jt;£ ± ip , mmm i ~ 3 -c#6>*i,fc 



XV (3HB-c 0-3HH) «, VvfJifeJlffigeffl 

[0 0 3 4] ^*^Jl~3S.Utit^Jl~3cD|£ 
(3HB-co-3HH) ©#ff *jti!!#fe 

tea, feaw«#«iat#ffi^i±^j©^p<7)^ds^g 

5 r t fc «t 0 W*4»#*J#6ii5. 
[0 0 3 5] 

[»H©»*1 *»Wtc:J:*Uf, y - 3 - 1 

Kn^->T^*VK (PHA) £8MSJ;<:, ^feTffiffi 
KftbitSfc*, *BB^tt. PHA©ii4ij4Scj!»$ 

*fc, **Wfc±!9#6,*i,SPHAtt, *HfifcL"C+ 

m®.^gco4is7y>}-m, WaUW, IBM 



/yfcJftSE' rfcfc&BT 1 1 -33 
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